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im^m 2 ] 
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10 0 0 1 1 
[0 0 0 2 1 

& o 

[0 0 0 3] 

f IF= f KF- 2 N • f Lo 

f IF= f Lo- 2N • f RF 

x^^o tzfzL. miiE<Dm^ (i> 2. 3s •••) -e^>;i>o 

[0 0 0 4] 
[0 0 0 5] 

mWl'-Xm. 1 ] 2003-69345 ■^<2:Wi 

[W^Wf':SlMl} MARVIN COHN, JAMES E. DEGENFORD. BURTON A. NEMAN "Harmonic 
Mixing with an AntiparallelDiode Pair" IEEE Transaction on Microwave Theory 
and Techniques, August 1975, vol. MTT-23, No. 8, p667-673 

[0 0 0 6] 

^<o^y\i-^y7. ifi^ ^ij/N* 9 y \z.^m.-f ^ry 7 1^ jv :t - K o^^jc^t i- h 

^ y\£-^y7.tt£^„ L-d^'b. ¥W^>'^>{ifLo0^ilcfrc*>|-fD-r<& J:^t-l£tt$tL-C:fe 
^=^(D^ yyd-'iry^^hi^h <^m-r^o ioT. i«MIrSg:#M-^RF^4'Kjlr&^M-^lF 

[0 0 0 7] 

[0 0 0 8] 
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[0 0 0 9] 

T « {J— ^ :^ tf - > :^ * -5> o 
10 0 1 0] 

[0 0 1 u 

10 0 1 21 

[0 0 131 
[0 0 141 

[0 0 1.5] 

m^m7 iizmmo^^it. m^^^i^^^Letox^^-fM^—^iz^WLo^mx^^x. m 

o 

[0016] 

m^ms i,zmm<D^mi±. i»*:^i*v^L6ov>i*tL*>-:SicK«<^i&^T-*oT. 5 
itt'^xti^fi. m~i^'¥'Tt)^hiiri,mmMm'^ii>^mt}-^fi^x^izm^^fi'i>o 

[0 0 17] 

[0 0 181 
[0 0 1 91 

HI 1 {i, 2^l&§§<^^-O^iSMiw;6»35-*^M^m^l<^^^«r^i-IiIl»0-e**o 

^St^is«i^i ^«B^SM-^A^J3g^=■ 1 0 a. ^m^^yy im^^^^^m.) 1 0. n 

;V:^ i^^yyd-iry:^^^) 1 2 a, 12 b, DC >; ^J'-Vffln^;!/! 4 a 
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& o 

[0 0 2 0] 

x.etL;5,o ^i3. ^«fLo{i. -e^Jx-if 4 ~ 8GHz-e*;So 
[0 0 2 1] 

(^-i-^lK^^a) 1 0J4> ^^l&Sig-^Lo^- 1 8 Ojg&*B=Sr^'5:P>-*/ira 

o -:^<7)«-^<^fj5:ffi^o° mi5(om^(r>iiLmt\ 8 0° ii'S;^ (lili#Hs) „ 

^ 1 0 (4. ^IfP^IMM -i-LocTJ^^feSS:^^ (^fl£(f 4 ~ 8GHz) icWlS-T^ ^ K 
[0 0 2 21 

n-zN-jx.^'f (^-r tr-^>;^*i^) 1 2 a i±> ^^/^'^ >' 1 0 (^m^j-T'S— :^ 

O'g-f-^-^lt'So o-yN-j^^^ ^va' ^'tf-i5^>'^*^) 1 2 b tt. > 1 0 

<Dmt)-t^^yj<Dm-^^'^l'f^o n-/N*X7-f l 2 a. 1 2 b {4, ¥^^-^'7 >' 1 0 

^/N'vvi ooaj:^j-r-2>m-^<7)ji?fem=^^{4. ^«i5^m#-^Lo<^j§?KWiti:isiDt?^;g, 

[0 0 2 31 

tfz^ u-/^7.7^}Vi^ >}£-ir>:^m=^) 12 a. 1 2h(o-(>\^-^>:^s^ 

2 (Di^' y y ^^mi^XUm-t ^ o u~-?iy.y y( 12as 12bcO^>l:°-:J^> 
>^{4. l«S?feS:#ffi-f-RF<^^»^it (^J£{f, 9~4 9GHz) irjSV^T. 151?-^^'^ 

A#fi^i::i4. 8GHzlC;fev>-C(i 5 0 a-e^^75^ j§«:;5^lSl< Lfc/i^o 
miwO nicfficf^ (l^xlf. 9GHzt::*5V^Tl4 5 0 fi i *>;i^^: i9/h$v^) . -^t&^T 0 n 

[0 0 2 41 

tj:^^ o-^N-y^^-f 1 2 a. 1 2 bO|l|j^#^<^— fJiJiSrl^S tc/js-to n-/N°;^-7'f 
;v^l2a> 1 2 b{±> 1 Otr— T>^^^•7^;^^-^:t- Kl 6 a. 1 

6 b ^c'f|fe^s>{l^^^$^^/c'; ^ >y^m%h ^)t^ ^ ^>^^*Lo-^^c®M$^^^ 

[0 0 2 51 

[a3<?>J:^ tw#^:^tL/cn-/N°;^-7'f 1 2 a. 1 2 b O-f > tf- ^VJ^^.'f- - > ( 
^m^izm-to m4^^mir^t. j^&^8GHzi';33v>-r{±^ >tf-^ 

[0 0 2 6] 

DCU ^->ffi=i'l';H 4 a {4. — ^>6^n 7 ;Vi5' 1 2 a<^mtJ'[IO (^^^^''^^ 
lOi: {4^^111) t::g^^$tL, '^W7&5^Sfe$:}^7t3^;^-e^fe^o D C V iS' - ;H 
4 b {4. —^Hj^u-z-^y. 7 -f 1 2 b <^m:^Jfl!l > 1 0 t {4K^M) izW^B^ 

'ffe3S&76^Afe$tLfc3W;i'-??afe;5>o 'Sr^> DC V ^->'ffi3-f ;H 4 a. 14bO*^^3 
i)},z. T>'f-/^•9 l^JViJ^-f Kl 6 a. 1 6 b t3^MOitti£mfiE=Sr#*&i-^ :fe«60tt:Jfe 
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[0 0 2 7] 

T>^y'i7U}i'r'< t- y i^^i^y^^^) i e ati^ ^t- k i e 2 a. 154 

a. ^-^^^1 6 6 a. 6 8a ^^-t^o ^-(^- Kl 6 2 a{i, V-A^ 
RF/I vm-^^MUl 8 [zl^^^i^. * V - K^^^-/^°;?.■7'f 1 2 a li^^^tLT 
V^^o ^^Ji-- Kl 6 4 ati. iT'-r:^- Kl 6 2 aO*V- KtCT^ - K^«^^$tL* i: 
t :J^>f Kl 6 2 a<^T>' - Kll* V- K**^^$ ttfca^-f Kt'^^So 
SSi^l 6 6 a{±, i5^-f:t- Kl 6 2 a<Dijy- Vt^^t- Kl 6 4 a«7)T^ - Kt^^®^ 
$^r/i3^i^t?*;5.o 6 8 aJi, ir- V I 6 4 aO:^ V- Vt^^ir- Kl 
6 2 ac^ry- K75s«i!^n/i5ro^-T-**o 

[0 0 2 8] 

1^— JSi^l 6 6 2.\,z\tu-j-^7.y 1 2 z(Omtiii'^Xt3'^f^^o 3^^=-! 6 8a 

[0 0 2 91 

TVf^/'?^ l';i^^^-f K (5 ^v^^^^) 1 6 b{±. Kl 6 2 b. 164 

b. m-i^T-1 6 6 b. ^-^1=-1 6 8 h^mir^o 6 2 bii. Ty- F^^ 
RF/I F#-f-:9'^ifBl 8 li^ic^tL. ^v- r-fy^u-^-i:x.y ^ Ji'^ 12b Ic^^^^T 
v>-Z)o iJ^'-f ^a-- K 1 6 4 b t±> ^-f K 1 6 2 b<^* V- KICT >' - K3&«^^$ ^^'^) t 
ttK. Kl 6 2 b<^Ty- Kl'?& V- K;6*^j^$n/iiJ^-f K'C*)^o ^— 
)^^1 6 6 b{±. ^5^^^- K 1 6 2 b<7):^/ V- Vtr^t- Kl 6 4 bOT^- K^*'^^ 
$tL/ci^^=-T'*>2.o m~^^l 6 8 b{±. :t- Kl 6 4 hO^JV- V^t^^t- Kl 
6 2 bc^T^- V'tmm^ttfz^^X'$>^o 

[0 0 3 0] 

^— :S^^1 6 6b ^C{±^-/^•^•7'1• 1 2 b tt;2)o 1 68b 

[0 0 3 1] 

T>^/^•9 K^^.-S: 1 7 ^"3^^ 1 68a, 168bi:RF/IF>fi 

■^■^mU 1 8 i:;5*S^^-r^^ic,^T-ab^o 
[0 0 3 2] 

RFyiFm-^-^mmi S ii. l^M^gc^-BM-f-RF^^tt. H-^^l 6 8 a. 16 8b 

icffl^ji-^o -g-L-c. ^-^^1 6 8 a. 16 shii^h^mmi&mm-^iF^^i'^-^^ 

[0 0 3 3] 

RF/I F#-f-^^g51 8 ii. ]eja^Smitffl-7'r;i/^' 18 2. li5^?StAiJ^^ 1 8 2a 

. t^mm^m.^ai.my^ }\^^ i 8 4. ^'K^^st^^-^^J^s^^i s 4 a^r^-r-So 

[0 0 3 4] 

l^j^^^^ffl^^ 1 8 2 {±. ^-^^=-1 6 8 a. 16 8b iz^m^ ixX ^ o 

&w^-7-<;vi5' 1 8 2ti. Amt^^inm-^w<Dmm.^^m (^jx.{^. 9-4 9ghz) <d 

[0 0 3 5] 

7i5S?fi^X*SS?- 1 8 2 at±. -mm^^^my ^ 1 8 2 6 8a 

.16 8b Ic^^igtLTV^^o li5^lfeX:tJ^^ 1 8 2 aJi. iSS?gt^«flW<^A:^J'&^ 

[0 0 3 6] 

1 8 4l±. ^-SJS^l 6 8 a. 16 8 b I' $ v> ;& » 

tt>F^ji^St»Jtffl7>f 1 8 4J4. ^fm^WM-^lFoyMWi^tl^ IGHz) 
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9-4 9GHz) (Dm-^^. ^mmf&^^-^iF<Dm^§kfiF ighz) (^-b-^j; t) 

[0 0 3 7] 

4'^Ml?KM-^ffl:tJ^^l 8 4 a{i> *r^Jlr&l^^^ffl7 -f JVi? 1 8 4 $r^LT. m~ 
6 8 a> 16 8 b ^C^i!;&:}^■CV^;2,o ^-Fb^JI^^I "tth^JS^ 1 8 4 a(±. >t>F^jg 

[0 0 3 8] 

[0 0 3 9] 

Lofi. -B^Jx-Jf 4 ~8GHz'C-ab*o ^SISflM-^Loti. ^^/'^^ > 1 OtCiO, 18 0JS<4 
12 a. 12b=^ML. T :t- K 1 6 a . 1 6 b 1 6 6 a 

[0 0 4 01 

^ R F/ I F^^^^gp 1 8 c7)i^j^?KAtrl^i^ 18 2a ICl^fj^^^SMW {M^ 
^fRF) ;i^'A:tl$*^^o l^ji^^M-^RFfiliSJS^fi^^it^^^;!^^ 1 8 2ta®L-C. ^ 
11:^^16 8 a, 1 6 8 b tc-^x. ^ :JX'&o 
[0 0 4 1] 

T>f-/N'9 V;V^W:r- Kl 6 a. 1 6 b ti. n-/N-x-7 1 2 a> 1 2 b ^iiM 

[0 0 4 21 

f IF= f RF- 2 N • f Lo 
f IF= fLo-2N- fRF 

-e^^o fzfz\^^ mt3E<om.^ 2. 3, •••) T*>^o 
[0 0 4 3] 

^i-e, ^hK, JSv&m f Lo= 4 ~ 8 GHz. J^?fe^fRF=9~4 9GHz^L. f IF= f RF 
-2N- iho(Dm^^WM-t^t-^fi^\i-£. Ml»f IF= lGHzi:^^o 
[0 0 4 4] 

f IF= f RF- 2 • f Lo ( f RF= 9 ~ 1 7 GHz) 
f IF= f RF- 4 • f Lo ( f RF= 17-33 GHz) 
f IF= f RF- 6 • f Lo ( f RF= 2 5 - 4 9 GHz) 

[0 0 4 5] 

vlit?. 2p^/N*7>i oirj;i), 1 8 om.w^^^£h^fzmm^(o-o(Dm^ii'^T> 

f^^N-^VJV^'f Kl 6 a. 1 6 h\Z^■^hiXhfzib. ry^^^^l^J^^^^-Yie 
a, 1 6 b t'i i9^^$tL^l$il^^(^^ (2N- 1) • fLo (NfijEO^^ 

) ifi^^M. 1 7 t::T:fei:v^tcJrt>ri L-^d o 
[0 0 4 6] 

tJt, TV^/N-^U^V^-^ K 1 6 a (16 b) iriSltS F 1 6 2 a (16 

2 b) <r>mM(D]p\%hr^ ^- Kl 6 4 a (16 4 b) <Dm^<^'!^^ hii^m.\p\^-^^^fz 
ib. T>^/N°9 F 16 a (16 b) >)^fi£$tL;5)lSMv^<^9 -f^^fg 

?fe2N- fU (NtijEOS^) Ti^^zi^^^l 6 8a (168 b) J,zXi^lS.\^Hzn^mi.^ 

9 o 

[0 0 4 7] 

bf^**oT. mu§tmm-^Ui(D^mmtMmf^xijm'^ 1 s 2 ai^?i?SL^v>o 

ffiiE# 200 5- 3003989 
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[0 0 4 81 

tfz. T >^^^'7U)i^r^ r 1 6 a (16 b) ^t^^m.^i^^mu^mim■^■L o <D^ 

>B 75^75- :b ^ -fHV^ t^itlp] i O Kl62a^ 164a (162b> 164b) O 

ii)^h7y'f-''^y\^)\^^^^-Y\6z (16 b) ^^fz^ yyd-i^y7.\t^ m^u-/^ 
;^7>f;i/^i2a (1 2 b) oAai:tJ^ ic-t^o 

[0 0 4 91 

^c-e. u~j<(7.y ^ I 2 <i (12 b) (DX^ti^ y'^--5^y::^\t^^zU^n\^fzi^ 

dt-> ■^mm.'Simm^^'DmM.^^ m^^t^ 9~4 9ghz) tcisv^x. tai?-^T-* 

[0 0 5 01 

W^WiM<r>i^^K. ^-/^°^7 -f Jl^tJ' 1 2 a (12 b) 7i>^'iEtttr(i\ T>-^^-«^V;v^ 
-r:^--K^j^,iri 7;&>f>T>'^^^•7^;^^?'-f Kl 6 a (16 b) ^*f^>f >' tf- 

7.(±. t5i3r¥#/N*9 > 1 o<7?^ >'tf-^^xi:— sfci-;i)o i o<7)-f ^tr-^^ 

[0 0 5 11 

l«JS?S^«'ft-^RF(^A:^3^ (T^^/^•7 V;Vi5^-f ^- 1 7) •fy-h^rm^m^ (T 

^•f-/-?^^;!'^^^:^-- Kl 6 a. 16 b) L/vi^fec^-f > tT- rJ*'^;^ {X2~j^7.y^ 

1 2 a, 12 b<7)^ ^'tf-ir^^?^) (±. -^mi^'^mm^w(r>w^WL^m(Dmt'^mz 

[0 0 5 21 

T>•^^^°7 U;Vi5^^ K 1 6 a. 1 6 b i tL/c4'P^Jlr^m'fi-^IF{Js RF 

/I FM^^S-^^l 8 (C-^x.f>tL;So 4'F^^r&m'ft-^IF{i. ^^Jg2^=i=^ffl-7 ^ ;Vi5^ l 8 2 

*3fS^l 8 4 a/5-^4'KJS««■i■IF**m^I$^^'So 18 2 

^:ili§L7tl^Ml?&S:#'^i-i■RF^i^ ^mmwiWL^mmy '<)\^ ^ i 8 4 =sriim-e^^v^ot:% 

*P^i§?StiC'lt-^fflil^^l 8 4 a7&-fb^#:g*LS«-^lCi^^?St^'fiji-^RF^«?l^^C:t{± 
[0 0 5 31 

II— itLtf. n-/N-;:^-7 ^ ;v^5' 1 2 a (12 b) <^AtB*^ >ii°-^>';^ 

-^m^^mm^^o^mmMM^ m^^t^ 9~4 9ghz) tiisv^x, ni?— ^-eab^ 

o J:oT. ^^JgI^feS#{i-^RF^4'F^Jl?S^€-^IFti^^-r^l^<^««^<^^mic#fi{± 

-^RF*: * l^^t&l^'^-f-IFlci^mi-* ^O^^t±lRl± L> ©tl^ t * o 
[0 0 5 41 

n-^N-;;5.7'f ;Vi5' 1 2 a. 1 2 b IC. >' 1 0 <^ttl:tr-f ^M-f-O 

(^?I]X-{f4~8GHz) ^ilitWt-t-S^N'V hVN-j^^-f {y(>}d-iry7. 
J|f14{in>-/-?;^7^;w^ 1 2 a. 1 2 b IWI^iii"* (|g|2#H§)) =Sr>ffifflLT^>TOo 

[0 0 5 51 

^=10^*fe?|^^(±, m—<ommJ^Mi'^i1rZu-^^:^y^}\,^ 12 a. 12 b<^;^:bl) 
ic, iJ^-f y (^-f >tf-^^:x;^^^) 22a. 2 2 h ^mx.fz^<DX$>^o 

[0 0 5 6] 
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^7°Vi^-if (^-f ^tf 2 2 a. 2 2 b. D C 'J ^ - n ^ ;i/ 1 4 a . 1 
4 b. T>^^^°^ :t- K ( $ ^ v > iJ'*^^) 16 a. 16 b. T>f-/^•^V;^^ 

^t~ymm,^.i 7. rf/i F-ft-f-^Mi 8^#x.^o mr. m--<Dmmji^mtmm. 

[0 0 5 7] 

^fB%M>e-i-Atj«^i 0 a. 10. DC) d^~ym^^ 

;H 4 a. 14 b. ry^^'^yUJUr^^- K 16a. 16b. 

10 0 5 8] 

-T^^yi^^ y}£-r>:^m^) 22 a. 2 2 bti. 1 0(7)ffi:^ji->g, 

(Mxir4~8GHz) iMM^mtL. nmm.^mm^^<Dmm.m^m 

(^xtf. 9~4 9GHz) t3i3V>-C#l-ig#tt t-CO#tt^r^-r*) =^^-t^><^ 

[0 0 5 9] 

^-f (^-f 22a. 2 2 b co-f > tT- ^J^y^^lii^ia 6 O 

^7 7«-#figL"rgi^i-;So ^J^-f T'v^'-if (jg^f > tr-r5^>;^fi^) 22 a. 2 2bO'f 

>tr-iJ^>y!>{±. iS^?^^«'»-^RF<^^tgt^'^i|6 (f?flx.{f. 9~4 9GHz) tC:feV^T. t5 

tJ— 5 0 a-eab*o 

10 0 6 0] 

iJ^^-7'l^^'-i?-2 2 a. 2 2 h <DmBM^<0--m^m 7 K^-To 
[0 0 6 1] 

07 (a) (±. ^-r T'V^-if 2 2 a. 2 2 b *^^'>' hVN°;^ 7 ^ ;Vi5' tfflv^T^^ L/cM 
-e^^o r-f 7'V^-9-2 2 a. 2 2 b{±. ^-^^-^^^ 1 0 iC— i^^^i^ T ^i-^-^^ 
:^-Kl6a. 16b izmm-^^^^flfz/^> hvt;^ 7 ^ 2 2 2 . >'^':^ K>"?x 7 -f 
)V <Dmi^i^^^^^iifz/^y V/'i:^y^)\^^ 2 2 4 i:. ^v^•;^7^ 2 2 4 

^fm^'^ftfz^'^2 2 & t^^-t^o >&i3. ^N'^ ^V^•>^7'f ;Vt5' 2 2 2 ^±^1^/^'7>' 1 
0(7)mt}^^m'^<^mmMi^ (^x.if4~8GHz) «riii§^:^i:t- -So tfc. hVN' 

7.y^}\^3^ 2 2 2 \inm^^mm^^<r>mm.m,^^ m^nt. 9 ~ 4 9 ghz) =sr®ii^i^ 

[0 0 6 21 

117 (b) {±. ^-f 7'^:^•^?-2 2 a. 2 2 b ^rilj^^^OL C R =S:ffiv^-C«^L^c^jT« 
*;g>o ^'f 7'Wi5'-9-2 2 a. 2 2 bfi. ¥^^^*9>1 Ot-— T 
-K16a. \6hKm^i)mm.^i-tfz')r^^>:^mm'Lt. V T ^ ^ >y^mmL(D~ 

R 1 t^mi-^o 

[0 0 6 31 
[0 0 6 41 

T>'^^N-9^;Vi5^'f Kl 6 a (16 b) ti^&m$ tL^^f^^M-fi-^L o 

+Btw7&»:6**3ib-fSv^tCitl&l§(^)^xf Kl62a. 164a (162 b. 164 b) O 

7 /^^'bT>f-^^•7 v;i'^>r K 1 6 a (16 b) ^Sr<^S«.7t-f > e- t4. m^:^^ 
lx^-9-2 2a (2 2 b) <^Ai±i:^J-f >' tr-:?^^';^^— ifci-'&o 
[0 0 6 51 

Cl^l-e. ^-r 2 a (2 2 b) OAm;^) > e- {i^fet^mi^ t/c i: ^ 

. lg;^«SiS««-tRFO^^feiC^J^ m^i^> 9~4 9GHz) Jcjsv^-C. ni?-5E-eab;5,o 
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loose] 

jai&^M-^RF<7)^M^i^ (^J;lt^> 9~4 9GHz) i'*5V>T. {5l3r-^-eab*o J: o 
[0 0 6 7] 

[ia 1 ] :^^m<om-'<^mmi^wjzi!)^T^-^mm.m.^^^ i o«^=i:^i-iiii^Bi-e*;5> 

o 

[0 0 6 8] 

[1121 n-zN-x^-r (^'f >t:°-:5^>':^*^^) 12 a, 1 2 ho^ 
[0 0 6 9] 

[HIS] 1 2 a. 1 2 b fiJ^Tp-rHI-eab'&o 

[0 0 7 0] 

[134] n->''?;^7'f 1 2 a, 1 2 b ^br-^>';^2j#'te<^— 'ERI'Sr/r:-^^' > tf 
[0 0 7 1 ] 

o 

[0 0 7 2] 

[E16] ^-fT'ViJ'-if (^-f 22a, 2 2 h<D^ >}£-V>:^S^ 

[0 0 7 3] 

[IEI71 yv;j'-9-2 2 a, 2 2 h <Dm^mwL<o-'m-^7^^mM'^-^^ . ^^rf 

Ui^'^22a. 2 2 h^y^y Vy-^7.y 4 )\y^^m^^'CmMLfzm (117 (a)) . ^5^ 
^7°V^'-9-2 2 a. 2 2 b ^mi^^^c^LCR^fflV^T^^L/c^fl (H 7 (b) ) =£• 

[^■^OSiB^l 
[0 0 7 4] 

1 mmmm^ 

1 0 a ^gP^^'fi-^AAiS^^ 
1 0 > (^-t^lK^S) 
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